The methylation status of the Polycomb 2 protein (Pc2) controls its location within the nucleus through association with specific noncoding RNAs. Yang et al. find that promoter-bound methylated Pc2 interacts with TUG1 RNA in repressive polycomb bodies, whereas unmethylated Pc2 associates with MALAT1/NEAT2 RNA in interchromatin granules and activates transcription. These findings establish a mechanism supporting movement of transcription units within the three-dimensional space of the nucleus to achieve coordinated gene expression.
Taking Cancer Cells to TAZ PAGE 759
The molecular pathways that induce cancer stem cells are not fully understood. Cordenonsi et al. find that TAZ, a Hippo pathway component, promotes traits associated with cancer stem cells such as self-renewal and tumorigenicity. TAZ acts downstream of the epithelialmesenchymal transition (EMT) and is regulated by the cell polarity protein Scribble, linking cancer stem cell traits with the transformative processes of EMT and loss of cell polarity.
Noncoding No More PAGE 789
Ingolia et al. develop and apply high-resolution ribosome profiling techniques to create a dynamic picture of the mammalian proteome. Looking at mouse embryonic stem cells, they identify widespread use of alternate initiation sites, which may play a regulatory role, and show that many RNAs previously presumed to be noncoding actually code for peptides.
Intrinsically Ordering Mitotic Exit PAGE 803
During mitotic exit, the protein phosphatase Cdc14 coordinates an ordered sequence of events by dephosphorylating different substrates in a strictly defined order. Bouchoux et al. now demonstrate that this order is coded within the substrates themselves in the form of their intrinsic sensitivity to increasing phosphatase activity and decreasing kinase activity.
Folates Fight Fat PAGE 840
Dietary folates, methionine, or choline are precursors in the one-carbon cycle that produces methyl donors like S-adenosylmethionine. Lack of these precursors can contribute to lipid accumulation and fatty liver disease. Now, Walker et al. elucidate a feedback loop coupling SREBP-1, a regulator of lipid biosynthesis, and these precursors, suggesting that dietary supplementation may be effective in reducing excess lipid accumulation.
eNCoRe for Improving Insulin Sensitivity PAGE 815 Drug regimens that manipulate metabolism to treat systemic diseases like diabetes and muscle atrophy often lead to unwanted side effects. Two studies in this issue look at control of key transcription factors by the nuclear receptor corepressor (NCoR) and suggest that tissue-specific inhibition of this protein could be an effective strategy for improved treatment. Li et al. find that activation of PPARg via adipocyte-specific deletion of NCoR promotes systemic insulin sensitivity. Yamamoto et al. report that NCoR1 in muscle negatively regulates Mef2, PPARb/g, and estrogen-related receptors to modulate muscle mass and mitochondrial metabolism. Selectively inhibiting NCoR1 may therefore be beneficial in the treatment of conditions ranging from muscle weakness and frailty to obesity and diabetes.
CD14 Takes a Toll (To the Endosome) PAGE 868
Recognition of bacterial lipopolysaccharide (LPS) by Toll-like receptor 4 (TLR4) activates signaling pathways that result in the production of inflammatory cytokines and type I interferons. Production of interferons requires signaling by endosomal TLR4. Zanoni et al. now show that the pattern recognition receptor CD14, previously thought to function only in delivering LPS to TLR4 in the plasma membrane, also delivers TLR4 to the endosomes. CD14 therefore controls the transport of LPS and TLR4 to activate antibacterial innate immunity.
Toll Signaling Saddles Up PAGE 853
Toll-like receptors (TLRs) are key components of the innate immune system that recognize pathogen-specific patterns and respond by activating immune pathways. 
Olfactory Oddsmakers PAGE 907
Each mouse olfactory sensory neuron expresses only one of 1,200 odorant receptor genes, which are grouped in clusters throughout the genome. Studying the regulation of two olfactory gene clusters, Khan et al. provide evidence that enhancers control the likelihood that a gene will be selected for expression but do not affect its level of transcription once chosen. This challenges a common view of enhancers as directly modulating a gene's transcriptional output, instead suggesting that they function as probability determinants that regulate whether or not a gene will be active.
Worm Command and Control PAGE 922
An automated system developed by Piggott et al. permits simultaneous observation and precise manipulation of neuronal activity in free-living worms. They uncover two neural circuits that respectively act as the gas pedal and the brake release mechanism for worm locomotion. The stimulatory circuit promotes backwards movement, whereas the other circuit inhibits an interneuron that blocks the movement.
Phylogenetic Roots of Phosphorylation PAGE 934
Pearlman et al. address the question of how phosphorylation sites might have evolved. Through phylogenetic analysis and an examination of crystal structures, they show that phosphorylation sites often evolve from surface-accessible acidic residues. The substitution of a serine, threonine, or tyrosine at these spots could allow a phosphate to conditionally restore a function originally carried out by the negatively charged residues, explaining why phosphorylation can activate, not just inhibit, proteins.
A New Id-E-a for Neural Specification PAGE 881 Precisely expressed bHLH transcription factors promote the specification and differentiation of particular cell fates. Bhattacharya and Baker now show that, during Drosophila development and in mammalian cells, bHLH protein activities depend on parallel regulation of their heterodimer partners, Id and E. A conserved network of coupled transcriptional feedback loops explains how Id and E proteins are coordinately repressed or upregulated, specifying neural tissues and facilitating bHLH-dependent differentiation.
